■ Abstract Background The gender difference in prevalence and incidence rates of depression is one of the most consistent findings in psychiatric epidemiology. We sought to examine whether any gender differences in symptom profile might account for this difference in rates. Method This study was a population-based 13-year follow-up survey of community-dwelling adults living in East Baltimore in 1981. Subjects were the continuing participants of the Baltimore Epidemiologic Catchment Area Program. Participants interviewed between 1993 and 1996 with complete data on depressive symptoms and covariates were included (n = 1,727). We applied structural equations with a measurement model for dichotomous data (the MIMIC -multiple indicators, multiple causes -model) to compare symptoms between women and men, in relation to the nine symptom groups comprising the diagnostic criteria for major depression, adjusting for several potentially influential characteristics (namely, age, self-reported ethnicity, educational attainment, marital status, and employment). Results There were no significant gender differences in the self-report of depression symptoms even taking into account the higher level of depressive symptoms of women and the influence of other covariates. For example, women were no more likely to endorse sadness than were men, as evidenced by a direct effect coefficient that was not significantly different from the null [adjusted estimated direct effect of gender on report of sadness = 0.105, 95 % confidence interval (-0.113, 0.323)]. Conclusions Men and women in this community sample reported similar patterns of depressive symptoms. No evidence that the presentation of depressive symptoms differs by gender was found.
Introduction
Many decades of epidemiologic studies on depression have found that women are more likely to meet criteria for major depression than men, whether one examines prevalence or incidence estimates (Gallo et al. 1993 ; Nolen-Hoeksema 1990; Weissman and Klerman 1992). Starting in early adolescence, more girls than boys begin to become depressed, and this gender difference in depression persists throughout adulthood (Nolen-Hoeksema 1990). The prevalence of depression among women is approximately twice the prevalence of depression among men (Kessler et al. 1993 ; Robins and Regier 1991) . The female preponderance in depression is present across many different countries and cultures (Weissman et al. 1996) . Many different explanations have been proposed to explain this striking gender difference in the rate of depression, but the reasons for the greater vulnerability of women to depression remain incompletely understood (Nolen-Hoeksema 1987; NolenHoeksema 1990).
A number of studies have examined both biological and psychosocial theories for why women are more prone to depression than are men (Nolen-Hoeksema 1987; Nolen-Hoeksema 1990; Weissman and Klerman 1977) . Much less attention has been paid to gender differences in depressive symptomatology. Some of this research has raised the concern that men might be less likely to report some or all of the symptoms of depression (Nolen-Hoeksema 1987). Therefore, the gender difference in depression might be an artifact of the differences in the willingness of men and women to report specific symptoms of depression. In other words, depressed men might not reach the diagnostic threshold because they do not report the required number of associated symptoms. Although men and women tend to report balanced rates of depressed mood, some re-searchers have found that women appear to be more likely to present with increased appetite and weight gain as well as anxiety and somatic symptoms. For example, Frank and coworkers found that women outpatients had more appetite and weight increase, hypochrondriasis, somatic anxiety, and expressed anger and hostility while men outpatients had more weight loss (Frank et al. 1988 ). Young and colleagues also found more appetite increase and weight gain in women outpatients (Young et al. 1990 ). Angst and Dobler-Mikola found that depressed women from a community sample experienced not only more appetite or weight changes, but also more sleep disturbance and feelings of worthlessness or guilt than depressed men (Angst and Dobler-Mikola 1984). Williams and coworkers found depressed women in a primary care sample reported more appetite changes and feelings of failure and remorse (Williams et al. 1995) . Most recently, Kornstein and colleagues found female outpatients with chronic major depression or double depression have more sleep changes, psychomotor retardation, and somatization than men (Kornstein et al. 2000) .
Our investigation differs in several ways from prior work on gender differences in depression. Our sample derives from a large ethnically diverse sample of community-dwelling adults and was not restricted to adolescents (Compas et al. 1997 ), specialty or primary care settings (Williams et al. 1995; Young et al. 1990 ), or persons who meet standard criteria for major depression (Frank et al. 1988 ; Kornstein et al. 2000; Young et al. 1990 ). Comparison of symptoms in samples derived from the health services may be distorted by factors related to help-seeking or referral patterns.
New methods have been developed in educational and psychological testing that may be of value in comparing symptoms of depression according to gender (Gallo et al. 1994; Hambleton et al. 1991; Horn and McArdle 1992; Petty and Nasrallah 1981; Schaeffer 1988 ; van der Linden and Hambleton 1997). In educational testing, differential item functioning, or bias, occurs when an item is less likely to be answered correctly by one group of examinees, say girls compared to boys, even when examinees at the same level of ability are compared (Muthén 1988b ). In psychology, comparison of symptom endorsement across groups should account for the level of depression and potentially influential covariates (Duncan- Jones et al. 1986 ). Our analysis takes advantage of a measurement model with structural equations, discussed in detail below, to examine whether women differentially express symptoms such as sadness that make them more likely than men to meet criteria for depression.
To address this question, we employed symptomlevel data from adults in a large community sample, the Baltimore Epidemiologic Catchment Area (ECA) sample. Prior studies from the Baltimore ECA have reported one-year prevalence estimates for affective disorders among women of 5 % and among men of 2.3 % (Robins and Regier 1991), but no previous study from the ECA has investigated gender differences in symptoms reported that might account for differences in rates. In the Subjects and methods section, we discuss a model that has been applied to similar problems to compare symptoms of depression according to age (Gallo et al. 1994; Gallo et al. 1999) , ethnicity (Gallo et al. 1998) , and health services setting (Suh and Gallo 1997) , to examine responses to the Mini-Mental State Examination for bias according to level of educational attainment (Jones 1997) , and to examine differential item functioning in responses to activities of daily living/instrumental activities of daily living tasks according to age and gender (Fleishman et al. 2002) .
In this investigation, we focus the model on gender differences in reporting the symptoms of depression. Specifically, we hypothesized that if we found that sadness, a key symptom of major depression, was differentially reported more by women than by men, this may account in part for the differential in rates of depression according to gender. Our goal was to uncover any malefemale symptom differential reporting that might emerge in order to achieve a more comprehensive understanding of the basis for gender differences in rates of depression. In other words, we sought evidence that women might be more likely to differentially report some symptoms, such as sadness or appetite disturbance, that might lead to higher prevalence estimates among women.
Subjects and methods

■ The Epidemiologic Catchment Area Program
The Epidemiologic Catchment Area (ECA) Program was a coordinated set of epidemiologic surveys carried out by collaborators between 1980 and 1984 at five university-based sites in the United States. After probability sampling of adult household residents, trained lay interviewers applied a version of the Diagnostic Interview Schedule (DIS) (Robins et al. 1981 ). Details of the study design of the ECA have been published elsewhere (Eaton and Kessler 1985; Robins and Regier 1991) .
■ The Baltimore ECA follow-up
In Baltimore and other ECA sites, the initial cohort aged 18 years and older at their first interview was the target for re-interview one year later; at the Baltimore site, the entire cohort of 3,481 persons surveyed at the first interview also was the target for tracing 13 years later. The participants gave permission for future follow-up at the baseline interview, and the protocol was reviewed and approved by the Committee on Human Research of The Johns Hopkins University School of Hygiene and Public Health. Prior analyses have shown that loss to follow-up was not strongly associated with depression at initial interview (Badawi et al. 1999; Eaton et al. 1992 ).
■ Analytic strategy Depression symptom groups
At follow-up, trained lay interviewers applied the Composite International Diagnostic Interview (CIDI) (Wittchen 1994 ), similar to the DIS that was used in the initial interview. The standardized questions of the CIDI depression module were keyed to nine individual criteria of the case definition for major depression in the DSM-IV (American Psychiatric Association 1994). Positive responses to the questions were followed by further inquiry as to whether the symptom might be ascribed to the effects of medication, drugs, alcohol, or a physical illness. For each symptom, information on onset and recency was also gathered, so that data on recency of individual symptoms are available for the criteria of DSM-IV major depression (Von Korff and Anthony 1982).
Item parcels were created by counting the symptom group as present if any one of the symptoms forming the criterion were present within 6 months of interview (West et al. 1995) . We selected 6 months as a reasonable time frame for the recall of symptoms. It was a compromise between a length of time for which recall might be unreliable (e. g., 1 year or more) and an interval that is so short (e. g., 1 month) as to result in a sparse response set. The item for "sadness," however, represents a single symptom question, not an item parcel. The question regarding depressed affect read: "In your lifetime, have you ever had 2 weeks or more when nearly every day you felt sad, blue, depressed?". Other symptom criterion groups were assessed in relation to more than one symptom (appetite disturbance, 4 items; sleep disturbance, 3 items; fatigue, 2 items; psychomotor change, 3 items; loss of interest, 3 items; worthlessness, 4 items; trouble concentrating, 3 items; and thoughts of death or suicide, 4 items).
Other variables under study
The MIMIC model, described below, included dichotomous variables for gender (male = 0; female = 1), self-identified minority status (white = 0; African-American or other minority = 1), educational status (fewer than 12 years = 0; 12 or more years of schooling = 1), marital status (not married = 0, married = 1), and employment status (not currently working = 0, currently working = 1). Age was treated as a continuous variable.
The MIMIC model
The MIMIC (multiple indicators, multiple causes) model permits simultaneous estimation of a measurement model ("internal" validity) and the incorporation of external covariates ("external" validity) (Gallo et al. 1994; Hancock 1997; McArdle and Prescott 1992; Muthén 1988b Muthén , 1989b ). The MIMIC model consists of three components ( Fig. 1): (1) a measurement model (a continuous latent variable underlies the dichotomous symptom responses -on the right side of the figure the measurement model relates the observed symptoms to the unobserved latent variable of depression); (2) a regression model (analogous to multiple regression of the continuous outcome variable onto several covariates -on the left side of the figure the regression model relates the latent variable to the covariates); and (3) a "direct effect" estimate (to detect measurement invariance in symptom response associated with membership in a particular group -the path at the top of the figure relates the covariate of interest, gender of the respondent, to a symptom of interest, such as endorsement of "sadness"). The "direct effect" indicates whether "measurement invariance" is present [for a general discussion of measurement invariance, see references (Cunningham 1991 . In other words, if the direct effect estimate differs significantly from the null, the measurement of that item differs across groups. For example, the implication of a significant positive direct effect of gender on sadness would be that sadness tends to be more likely to be endorsed by women compared to men, even accounting for the level of depression and the presence of other covariates in the model.
Model estimation procedure and fit
Models were estimated using the Mplus program's limited-information generalized-least squares estimator for dichotomous response (Muthén 1988a (Muthén , 1989a . The resulting estimates are based on probit regressions on the covariates and manifest indicators of the latent variable (Muthén 1988a ). Since even small departures can result in rejection of an adequately fitting model in large samples when χ 2 is used to assess fit, we employed several approaches to assessing model fit; namely, χ 2 (p value greater than 0.05 indicating adequate fit), the descriptive fit value (DFV; value less than 1.5 indicating adequate fit) (Muthén 1989b) , and two goodness-of-fit indices (GFI and adjusted GFI; range from 0 to 1 with value greater than 0.90 indicating adequate fit) (Alwin 1988; Bollen 1989) .
Results
■ Study sample
In Baltimore in 1981, 4,238 residents aged 18 years and older were probabilistically designated: 3,481 (82 %) completed interviews and were the target sample for follow-up interviews in 1994. During the follow-up, 848 respondents died, the address of 415 could not be established, 2,218 persons were located, and 1,920 (87 %) participated in the interviews. In all, 193 persons were excluded who had incomplete information on symptoms or did not have complete information for all six covariates, leaving 1,727 for this investigation (Table 1) . Of the participants, 1,079 (62.5%) were women and 648 (37.5 %) were men.
Sociodemographic characteristics of the sample among women and men are shown in Table 2 . The age ■ Prevalence of depressive symptom groups according to gender Table 3 describes the prevalence of a given symptom group within the last 6 months of interview according to the gender of the participant. The prevalence for each symptom was approximately twice the rate among women compared to men.
■ Level of the latent trait according to gender and other covariates
Our first step in the analysis was to examine the latent roots or eigenvalues for the sample correlation matrix of the symptoms of depression obtained from exploratory factor analysis with Mplus (equivalent to principal components analysis for dichotomous data). The scree plot (not shown) of the latent roots derived from the covariance matrix of the nine symptom groupings formed from the item parcels corresponding to the diagnostic symptom groups was consistent with a single factor (first eigenvalue 6.04, second eigenvalue 0.65) (Cattell 1985; Edelbrock 1987; Gibbons et al. 1985) . The first eigenvalue accounted for 67 % of the variance in the symptom data. The first set of parameter estimates for the MIMIC model concerns the level of the latent trait as captured by the nine depression symptom groupings according to gender and the other covariates. The mean factor level for women compared to men was captured by the regression coefficient for the regression of the latent variable of depression on the covariate for gender, shown in Table 4 . As expected, the estimated factor level was higher among women compared to men. Specifically, the adjusted estimated gender difference in factor level was 0.285 [95 % confidence interval (CI) 0.152, 0.418] in the model in the right-hand column of Table 4 . Differences in factor levels according to other characteristics were also in the directions expected. For example, the coefficients shown in Table 4 indicate that persons with a high-school education or beyond, married persons, and those currently working had lower levels of depression (significantly negative coefficients). Increasing age and self-identified ethnicity as non-white were associated with lower levels of latent trait depression, consistent with similar analyses employing the ECA data (Gallo et al. 1994 (Gallo et al. , 1998 .
■ Estimated direct effect of gender on depression symptom groups
We focus first on the estimated direct effect between gender and sadness (top row of Table 5 ). Although the prevalence of sadness within 6 months of interview by women was about twice that reported by men (Table 3) , the confidence interval for the direct effect included the null,suggesting that women were not differentially more All other direct effects to assess the differential reporting of symptoms by women compared to men were not significantly different from the null.
Discussion
Taking into account differences in the level of depression as indicated by the symptoms reported, as well as other potentially influential covariates, we found no evidence that symptoms of depression tend to be differentially reported at greater rates by women compared to men. This suggests that men and women do not report a different pattern of depressive symptoms that might explain differences in prevalence or incidence rates of major depression in the community. We derived this conclusion by borrowing a model from educational testing to test differential symptom functioning according to gender in the context of the nine symptom groupings that form the diagnostic criteria for major depression from DSM-IV. Specifically, if the model is believed, the higher rates of depression in women are not explained by the tendency of women to report sadness or other depressive symptoms more than men. Before reflecting on the implications of the findings of this study, we need to call attention to several limitations. With regard to the ascertainment of symptoms, the reports are based on standardized assessments administered by lay interviewers and are subject to imperfect recall and other sources of error. In addition, by limiting analysis to respondents with complete information on covariates in the model, we excluded the most impaired respondents. Our analysis was based on respondents who had survived the 13-year follow-up interval, and these persons might differ from persons who were lost to follow-up in ways that distort the findings. In any case, the direction and extent of any distortion would be difficult to predict, especially in an item-level analysis such as this. There may indeed be differences in the reporting patterns of depressive symptoms among men and women that we did not detect.We realize that we can never "prove" a negative finding. Negative findings require continued analysis of other data sets and other models. Lastly, limitations specific to the MIMIC model for studying differences in symptoms of depression have been discussed at length elsewhere (Gallo et al. 1994; Muthén 1989a ).
Limitations notwithstanding, considering a latent trait model of gender differences in depression (that is, a dimensional model) permits the application of analytic methods grounded in item response theory to the issue of the female preponderance of depression. Other methods employed to study group differences in item response are limited in their ability to control for important covariates (e. g., methods based on the MantelHaenszel statistic) (Nandakumar et al. 1993; Rogers and Swaminathan 1993; Zwick and Ercikan 1989) , to employ a latent variable model with explicit specification of measurement error (e. g., logistic regression) (Camilli and Shepard 1994; Rogers and Swaminathan 1993) , or to analyze sparse or skewed symptom data (e. g., multiplegroup factor analysis) (Horn and McArdle 1992 ). Our MIMIC model allowed us to sharpen the focus on differential symptom reporting according to gender.
Given the many previous studies showing an increased prevalence and incidence of depression in women compared to men, it is surprising that few published studies have examined whether symptom patterns differ according to gender. The few other studies that have examined differences between men and women in terms of depression symptom reporting can be divided into two general categories. One set of studies compared total numbers of depressive symptoms between men and women without regard to specific symptoms. These studies have shown that it is not only higher prevalence rates of depressed mood or diminished interest that contribute to the increased prevalence of depression in women,but higher prevalence rates of the total number of depressive symptoms (Chen et al. 2000; Kessler et al. 1993) . However, these studies did not examine gender differences for each individual symptom, as we have done here. A second group of studies has attempted to control for the severity of depression in order to examine whether women with significant clinical depression report more symptoms than do men. When examining individual symptoms during a depressive episode, investigators have found that women are more likely to present with increased appetite and weight gain as well as anxiety and somatic symptoms (Angst and Dobler-Mikola 1984; Frank et al. 1988; Williams et al. 1995; Young et al. 1990 ). In any case, comparison of depression symptoms according to gender or other personal characteristics will be subject to distortion by factors related to seeking health services. Our strategy allowed us to probe the relationship of gender to particular symptoms while holding constant the influence of other characteristics, such as age and the level of depression among a sample not restricted to persons in the health services.
While our study does not address why women are more prone to major depression, we did not find that women were more likely to report sadness or other symptoms. Many different theories have been proposed to explain the female preponderance of depression. The evidence for all these theories has been thoroughly discussed in several excellent reviews (Blehar and Oren 1995; Nolen-Hoeksema 1987; Nolen-Hoeksema 1990). The biological theories have focused on differences in brain structure and function as well as genetic transmission and reproductive function. The psychosocial theories have focused on the effects of gender-specific socialization, differences in socioeconomic status, differences in role and life stress, and differences in coping styles. There are also artifact theories which examine the possibility that any gender differences in rates of depression are artifacts of differences in help-seeking behavior or differences in symptom-reporting. Our sample was not restricted to persons who sought help in the health services or who met standard criteria for major depression, factors which might distort comparison of symptoms in different groups. Our study supports the notion that gender differences cannot be simply explained as due to differential reporting of depressive symptoms.
